Abstract-This paper describes a push-pull parametric transformer constructed using a pair of orthogonal-cores. The 
I. Introduction
In recent years the rectifying circuits used at the input to Furthermore, the input power factor is relatively high [1, 2] . Hence by using such a push-pull parametric transformer (hereafter simply "this transformer"), the above-described problems with high frequency components can be eliminated, and power supplies can Fig. 3 shows the magnetic circuit of the orthogonal core. In the figure, the inductances inserted in series with the magnetic reluctances are intended to represent hysteresis. In consider¬ ation of the nonlinearity of the magnetic reluctances and inductances, these characteristics are expressed by a power series as follows:
Based on eq. (1), the primary and secondary currents obtained from the magnetic circuit of Fig. 3 can generally be decomposed into the following components.
I \ l io t I in i'I lg h "l2Q + l2n +^ ( 2) Here i10 and i20 are magnetization current components which are proportional to the prima¬ ry and secondary fluxes, and are given by the following equation.
il0-(2al/Nl)<t>l, i2^\2aJN2)(t)2 (3) iln and i2n are magnetization current compo¬ nents proportional to the higher-order nonlinear terms of the flux, and are given by the following formulae.
hn~N { h 2l2j'l) LV+lC2" 4>2 01 J (4) ilg and i2g are the iron loss current compo¬ nents, and are computed as follows. The SPICE model of an orthogonal core based on the above analysis appears in Fig. 4 ( Ep=100V,C=150yF,Cd=2200yF,f=50Hz )
Fig. 6 Comparison of calculated and observed waveforms.
eluded terms of up to fifth order in the rate of change of flux. The method used to determine coefficients and the values of coefficients used are given in ref. [5] .
IV. Results of Simulations and Experiments
Fig . 5 shows the circuit diagram for a rectifi¬ er load; a condenser-input rectifying circuit is connected to the output terminals, and power is supplied to this load R. The waveform actually measured for this circuit is compared with the waveform produced by simulations in Fig. 6 . Fig.  6(a) [6, 7] , which enables it to absorb high harmonic power compo¬ nents to some extent.
We now assume the distortion factor of the input current ip to be Tp and that of i0 to be T0. we see that although at small loads the input current distortion of the transformer increases, its distortion factor is approximately one-half that of the input current of the rectifier circuit. Fig. 8 This study was conducted under a grant in aid for scientific research (C).
